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ABSTRACT

The history of the Hawaiian monk seal (Monachus
schauinslandi) is poorly known. Sources of historical data
for this species are either not published or, if published,
are often not readily accessible. The lack of availability of
these data impedes review of past population trends, yet
analysis of past trends may provide information important to
current management of this endangered species. To facilitate
such analysis and review, historical counts of the Hawaiian
monk seal are compiled in this document. Counts are presented
in tables ordered on an island-by-island or atoll-by-atoll
basis; records begin in the early 1800s and continue to the
early 1980s. Sources of the historical data for this species
are also listed.
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INTRODUCTION

The historical distribution and abundance of the Hawaiian
monk seal (Monachus schauinslandi) is poorly known; virtually
no information exists on this species prior to the early 1800s.
The first reference in the literature is from Lisiansky (1814)
who reported that in 1805 he found seals on the island that now
bears his name. Sealing activities began shortly thereafter,
as revealed by reports from the Aiona in 1824 (cited in Bryan
1915) and the Gambia in 1859 (The Polynesian, 13 August 1859).
The paucity of sightings in the late 1800s and early 1900s
suggests that by the turn of the century, monk seal populations
had been decimated by sealers, crews from exploring (and
sometimes wrecked) vessels (The Friend, Honolulu, 4 January and
1 February 1871; Wetmore 1925), and feather, egg, and guano
collectors (Dill and Bryan 1912).

Evidence of monk seal distribution and abundance from the
early to mid 1900s is primarily anecdotal or incidental (see
Bailey 1952, Kenyon and Rice 1959 for reviews; also see Balazs
and Whittow 1979 for bibliography). However, the evidence
indicates that in spite of considerable military activity at
certain locations (Bailey and Niedrach 1951, Bailey 1952,
Amerson 1971, Amerson et al. 1974), the total population must
have grown substantially during the first half of this century.

Extensive, reliable counts of Hawaiian monk seals over the
entire Northwestern Hawaiian Island chain (Fig. 1) began in the
late 1950s (Kenyon and Rice 1959, Rice 1960, Wirtz 1968).
Assessments continued through the 1960s and 1970s but, in
general, these counts were not standardized with respect to
season, time of day, counting method, differentiation of size
and sex classes, weather conditions, or completeness (i.e.,
partial versus full island or atoll coverage). The results
varied widely and are difficult to compare.

In spite of this shortcoming, the census data were
sufficient to demonstrate that after the period of growth in
the first half of the century, the Hawaiian monk seal suffered
a severe decline between the late 1950s and the late 1970s
(Johnson et al. 1982). 1In 1976 they were declared endangered
under the Endangered Species Act of 1973 (Federal Register,
21 December 1976, 41FR51661). Intensive monitoring of monk
seal populations began in the late 1970s at Laysan Island
(Johnson and Johnson 1978) and French Frigate Shoals
(Schulmeister 1981), and early 1980s at Kure Atoll, Lisianski
Island, and Pearl and Hermes Reef (Gilmartin et al. 1986.,
Delong et al. 1984, NMFS, unpubl. datal).

lsouthwest Fisheries Science Center, Honolulu Laboratory,
National Marine Fisheries Service, 2570 Dole Street, Honolulu,
HI 96822-2396.



Although the history of the Hawaiian monk seal is not well
known, review and reconstruction of this history may reveal the
nature of past population changes. Such information is
important to current and future management efforts to enhance
the recovery of this seal. For example, previous assessments
at Midway and Kure atolls suggested those populations probably
declined because of poor juvenile survival resulting from human
disturbance (Kenyon 1972, Gerrodette and Gilmartin 1990).
Subsequent management programs to reduce disturbance and
enhance survival of young females have greatly facilitated the
recovery of the Kure population (Gerrodette and Gilmartin 1990,
Van Toorenburg et al., in press). Studies of historical
changes may also provide information on population levels prior
to extensive disturbance by human activities; such information
would be useful in establishing a goal for the recovery of the
species.

The nature and extent of past population changes cannot be
assessed without review of historical information on this
species and, unfortunately, much of this information is not
readily available. In many cases data were not published or
were published in literature that is not easily accessible.
Locating and collecting these data are onerous tasks that
discourage further study. To facilitate investigation, known
sources of historical population data collected between 1805
and 1980 are tabulated in this document. With the exception of
information from Necker and Nihoa Islands, data collected after
1980-81 are not included because they have been published in
annual NOAA Technical Memoranda and scientific journals which
are readily available from the Protected Species Investigation
of the National Marine Fisheries Service, Southwest Fisheries
Science Center, Honolulu Laboratory, 2570 Dole Street,
Honolulu, HI 96822-2396.

METHODS

All known sources of historical information on Hawaiian
monk seals were collected and reviewed for evidence of past
population levels. These sources (see Appendix A) included
newspaper and magazine reports of early sealing expeditions,
unpublished field notes and correspondence of scientists
visiting the Northwestern Hawaiian Islands, trip reports from
the U.S. Fish and Wildlife Service, the Pacific Ocean
Biological Survey Program of the Smithsonian Institution, State
of Hawaii Department of Land and Natural Resources (Division of
Fish and Game), and papers published in scientific journals.
Where original sources were not available, such as logbooks
from various vessels, secondary citations were used.

Population data were then tabulated on an atoll-by-atoll
and island-by-island basis (Appendixes B-L; maps are also
provided). For each island or atoll, data were arranged in
chronological order beginning with the earliest records and
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continuing to counts conducted in 1980-81. For atolls, counts
for the whole atoll were given first, followed by counts for
individual islands.

Each entry included the available information on date of
count, differentiation of age and sex classes, count method,
extent of count, comments relevant to the quantity or quality
of the reported data, and the reference number for the source
of the information. See Appendix M for abbreviations used
throughout Appendixes B-L.

Islands, particularly within atolls, were not always named
consistently. For example, at Kure Atoll, the sand islets west
of Green Island (currently named Sand and Shark Islands, see
Appendix E) apparently disappeared and appeared over time, and
varied in number from 1 to 5. Here, all these sand islets were
collectively referred to as Sand Island, and qualifying notes
were included under Comments. Similarly, at French Frigate
Shoals and Pearl and Hermes Reef, temporary sand islets were
grouped according to location when sufficient information was
provided in the report; if names were given for these islets,
the names were listed under Comments. 1In some reports, counts
were combined for adjacent islands and such combined counts
were listed in a section separate from the counts of the
individual islands. Finally, where adjacent but separate
islands eventually joined, two counts were listed until the
year in which the islands joined and, thereafter, a single
count was given for the combined island. For example, Whale
and Skate Islands at French Frigate Shoals became Whale-Skate
Island in 1956 (Appendix B).

If the exact date of a count was not stated, the month or
year was used depending on the information available in the
reference. Methods and terminology for differentiating size
classes varied widely. Where possible, counts were given by
size classes as described in Stone (1984). Adults were
considered reproductively active seals or seals approximately
the same size as known mature seals. Subadults were less
robust seals estimated to be 3 to 5 yrs old and with lighter
pelage than adults. Juveniles included seals estimated to be 1
to 3 yrs old, similar in length or slightly longer than weaned
pups, but thinner and with brown pelage. Pups were defined as
young of the year, whether nursing or weaned. Where the sex of
pups was given, or nursing and weaned pups were separated, this
was noted under Comments. In addition to Stone's (1984)
classification, several references included a yearling class,
which was interpreted as small juveniles estimated to be
approximately 1 yr old. Where no size classes were given, the
counts were listed under the heading UNCL (unclassified).

Size classes were not always used consistently. For
example, in some counts the adult size class referred to all
seals that were not nursing pups. Size class descriptions



differing from those of Stone (1984) were listed in the tables
under Comments.

Counts were conducted from the ground, air, offshore
vessels, or adjacent islands (and on two occasions from
underwater during a diving survey). In some cases a
combination of methods was used. Ground surveys involved the
observers counting seals from the same island. BAerial surveys
were done while observers flew over the island or atoll without
landing. These counts were distinguished from helicopter
surveys, where the observer was lowered to the island from a
helicopter and conducted a ground count after landing. Boat
surveys were conducted without landing on the island. Counts
from adjacent islands were done using binoculars or a spotting
scope.

Counts were described as either partial or full. Where
information was available, a note in the Comments indicated why
a count was classified as partial (e.g., some islands were not
included on atoll counts; no population estimate was made; only
females and pups were counted).

Notes in the Comments included clarifying statements as
indicated above, as well as the time of the count (if
available), keywords (Appendix N), qualitative estimates of
seals (such as "abundant"), further detail on counting method,
and comments on errors or inconsistencies between reports.

RESULTS AND DISCUSSION

The results of this literature review are presented in
Appendixes B-L. Many counts may not be comparable because the
data collection process was not standardized. Frequently,
counting procedures were not described; in these cases, the
results must be used with caution.

As mentioned above, a number of factors may have affected
the counts. Monk seal hauling patterns are known to vary by
season and time of day (Gerrodette 1985). The method, itself,
may also have altered results. Where binoculars or spotting
scopes were used to count seals on an adjacent island, the
reported total was a minimum count because the entire island
may not have been visible to the observer. Also, disturbance
may have resulted in lower totals when counters gained access
to small islands by helicopter or attempted to distinguish the
sex of seals. Size and sex classification varied substantially
and, to make interpretation more difficult, the individual
reports rarely described the criteria used to separate these
classes. Frequently the extent of the count was not stated.

These factors make the interpretation of historical data
more difficult. However, the purpose here is not to interpret
the data, but rather to consolidate it into a single source



which will facilitate indepth review of the history of the
Hawaiian monk seal. All sources of the data listed in
Appendixes B-L are available from the Protected Species
Investigation, National Marine Fisheries Service, Southwest
Fisheries Science Center, Honolulu Laboratory, 2570 Dole
Street, Honolulu, HI 96822-2396.
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Appendix B.--Map of French Frigate Shoals followed by a tabular
compilation of historical Hawaiian monk seal counts
at FFS. Entries are in chronological order
beginning with the earliest counts. Listed
information includes date, differentiation of age
and sex classes, count method, extent of count,
comments relevant to the quantity or quality of the
reported data, and the reference number for each
source of the information. Sources are listed in
Appendix A, abbreviations in Appendix M, and
keywords in Appendix N.
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Appendix C.--Map of Gardner Pinnacles followed by a tabular
compilation of historical Hawaiian monk seal
counts. Entries are in chronological order
beginning with the earliest counts. Listed
information includes date, differentiation of age
and sex classes, count method, extent of count,
comments relevant to the guantity or quality of the
reported data, and the reference number for each
source of the information. Sources are listed in
Appendix A, abbreviations in Appendix M, and
keywords in Appendix N.

GARDNER PINNACLES

<N

0 100 200
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"Appendix D.--Map of Johnston Atoll followed by a tabular
compilation of historical Hawaiian monk seal
counts. Entries are in chronological order
beginning with the earliest counts. Listed
information includes date, differentiation of age
and sex classes, count method, extent of count,
comments relevant to the quantity or quality of the
reported data, and the reference number for each
source of the information. Sources are listed in
Appendix A, abbreviations in Appendix M, and
keywords in Appendix N.
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Appendix E.--Map of Kure Atoll, Green Island, and Sand Island

followed by a tabular compilation of historical
Hawaiian monk seal counts. Entries are in
chronological order beginning with the earliest
counts. Listed information includes date,
differentiation of age and sex classes, count
method, extent of count, comments relevant to the
quantity or quality of the reported data, and the
reference number for each source of the
information. Sources are listed in Appendix A,
abbreviations in Appendix M, and keywords in
Appendix N.
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Appendix F.--Map of Laysan Island followed by a tabular

compilation of historical Hawaiian monk seal
counts. Entries are in chronological order
beginning with the earliest counts. Listed
information includes date, differentiation of age
and sex classes, count method, extent of count,
comments relevant to the quantity or quality of the
reported data, and the reference number for each
source of the information. Sources are listed in
Appendix A, abbreviations in Appendix M, and
keywords in Appendix N.
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Appendix G.--Map of Lisianski Island followed by a tabular
compilation of historical Hawaiian monk seal
counts. Entries are in chronological order
beginning with the earliest counts. Listed
information includes date, differentiation of age
and sex classes, count method, extent of count,
comments relevant to the quantity or quality of the
reported data, and the reference number for each
source of the information. Sources are listed in
Appendix A, abbreviations in Appendix M, and
keywords in Appendix N.

LISIANSK! ISLAND
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Appendix H.--Map of Maro Reef followed by a tabular compilation
of historical Hawaiian monk seal counts. Entries

are in chronological order beginning with the
earliest counts. Listed information includes
differentiation of age and sex classes, count
method, extent of count, comments relevant to
quantity or quality of the reported data, and
reference number for each source of the

date,

the
the

information. Sources are listed in Appendix A,

abbreviations in Appendix M, and keywords in
Appendix N.
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Appendix I.--Map of Midway Atoll, Eastern Island, and Spit Island
followed by a tabular compilation of historical
Hawaiian monk seal counts. Entries are in
chronological order beginning with the earliest
counts. Listed information includes date,
differentiation of age and sex classes, count
method, extent of count, comments relevant to the
quantity or quality of the reported data, and the
reference number for each source of the
information. Sources are listed in Appendix A,
abbreviations in Appendix M, and keywords in
Appendix N.
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Appendix J.--Map of Necker Island followed by a tabular
compilation of historical Hawaiian monk seal
counts. Entries are in chronological order
beginning with the earliest counts. Listed
information includes date, differentiation of age
and sex classes, count method, extent of count,

comments relevant to the quantity or quality of the

reported data, and the reference number for each
source of the information. Sources are listed in
Appendix A, abbreviations in Appendix M, and
keywords in Appendix N.
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Appendix K.--Map of Nihoa Island followed by a tabular

compilation of historical Hawaiian monk seal
counts. Entries are in chronological order
beginning with the earliest counts. Listed
information includes date, differentiation of age
and sex classes, count method, extent of count,
comments relevant to the quantity or quality of the
reported data, and the reference number for each
source of the information. Sources are listed in
Appendix A, abbreviations in Appendix M, and
keywords in Appendix N.
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Appendix L.--Map of Pearl and Hermes Reef followed by a tabular
compilation of historical Hawaiian monk seal
counts. Entries are in chronological order
beginning with the earliest counts. Listed
information includes date, differentiation of age
and sex classes, count method, extent of count,
comments relevant to the quantity or quality of the
reported data, and the reference number for each
source of the information. Sources are listed in
Appendix A, abbreviations in Appendix M, and
keywords in Appendix N.

1N\

551

Nor19 l.

ttie N
Little North I.

....-Sand

e 2 ABa s sounenss
'_,;///“ [P o N o ) )

I
NAUTICAL MILES

. PEARL AND HERMES REEF
\ ,Sulfl(lttery i, ‘
55° 50 175°%5

27° 151




158

SINEH ¥ THVId IV STVAS 00T NVHL JHOW

6 INNOD 10VX3I ON N TVI¥aY 001 001 AVH
6961
Y dvd GNVS XY¥IAT NO STVIS X ilvog 89 89 HINANS
0€6T

‘I LSVIHLOOS GNV TVdS ‘SSVHEO NO STVIS s2T
S13TSI TVHIAES

Y INNOD TI0LV TInd 10N N  NMONAND $21 621 yav
£261

Sdnd TVYIAIS ONIANTIONI SE-0¢€
L] ¢AINO ONVTISI HIYON NO INNOD TvdS N NMONNNN S€  §¢ it
9161

WSTVIS XNVH.
1 JaVR FIVAILST NOILVINAGd ON N  NMONMNND ais
y161

T=N"*0=d " 0= :SdNd ONISHNN
1 INNOD 1101V TINnd ION N aNno¥s 9¢  Sse 1 o (1}
Z16T

«STVIS " ° "HLIM ANNOEY Ol QEWIES” * “SITTSI.
911 4AVIA JIVAILST NOILVINdOd ON N AUNNoYo NAC
LS81

(S4700S~ ‘Ivd X¥IA) QITIIN STvAS 21-01
398 JAVW JLVWILST NOILVINdOd ON N aNno¥o zt 2t oanv
0581

» "7 STIYINOOY AOUVT .
66 JOVH JIVWILSI NOILVINAOd ON N aNnoyo 8 1Inr
[34:]1
Tiole e7oym ¥OJ
ST YT

‘ON Jeoy sjusumioy ;JUncd poyisl n d K n d W n d K n d H eje(q
Tind TVIOL TONN dnd  SNITHVIA JTINIANC 1Inavens 11nav
[x4:34
1109%® 8TouyM J39Y SANYIH ¥ THVAd
STANIH NV TYVId SIoqumy TeeS NUOW UeFiemef

*panuTluod-~-7 xTpuaddy



159

21

€21

€21

€21

€21

€eT

8S

€zt

€21

8s

9€T

6 ‘9¢t

9¢eT

‘ON Foy
056T
T107e eTouyM
SIWYIH ONV TIvVad

25 =N ' 0 =4 ' 0= :sdnd ONISHUNN

GINIENOD SITNAVENS ANV S1lInav

85 ONI¥dS ‘Sdnd + (982)¢(S.TIVd ‘INNOD HOIH
6 =N "0 =4 0={ :SINd ONISHNN

O0ETT-SOTT = Junod jo ewy]

dnd NVHL ¥3d70 =17Nav

SZYT-0SET = JuNOd Jo 8wyl

dfid NVHI ¥3Q'10 =17Tnav

SYyT-0T9T = JUNOD jo ewyl

dfid NVH1 ¥3d70 =11nav

Sdnd ON

STIST-0T?T = 3UNOd Jo ewy]

did NVHL ¥3d70 =110av

Sdnd ON

62 =l ‘ 0 =3 ' 0= :SdNd ONISHAN
019T-02ST = quUNOd JOo BwI]

dnd NVH1 ¥3IQ10 =11nav

€€ =N ' 0 =3 ° 0=W :SdNd ONISUNN
€21 JT¥ NI ION ¥3EANN SIHI

Sdnd ONISMAN X'INO

ST =N ' 0 =3 ' O~ ‘SANd ONISHUNN
GZ9T1-0SST = 3unod jo ewyl

dNd NVHI ¥3070 =11aaV

SHST-CIST = Junod jo ewyy

dfNd NVHI ¥3070 =11nav

QANIEWOD S1INgvdns ¥ slnav

a3ILINNOD STVIS €/2~

INNO3 TINd 41 NMONMNN

. QIWVN ION S13TSI

S3UBUAIOY)

£3unod poy3el

TVINIV 8EE (49
TVI¥IV 102 6
VINAV  €L2 0
TVINAV  L02 0
TVI¥IV 982 0
TVINIV 281 62
TVI¥AV €€ 43
TVINIV 191 St
TVINIV 202 0
TVINAV (52 0
TVIHIV 96 96
NMONDINN 08T 081
NMONMNN 00T 00T
A 4 W 1 43 W
TVIOL TONN SdNd  ONITYVIX ITINIAAL

n 4
1navans

W

982

261

€L

L02

98¢

€ST

vt

202

n

d
11nav

W

ONIYdS

YT 4dv

%2 NV[C
8561

81 J3da

%1 100

9T AVH

ST ¥av

ST ¥dv

%Z NVC
LS61

[4qmextd]
9661

AON
%S61

Nar
1661

NAr
0561

aqeq

*panuTtjuoD---1 xrpuaddy



160

16 ONIDOVI = spaome) % JOJITIH 8¢ 8¢ 9 d3s
€6 X TVIYAV S%  S% 9Z NOf
z6 T=n"0=d " 0= :SdNd ONISHNN X aNno¥o 19 s 0z ¢ 0T se 8 €T VW
ZLBT
SINIWIACKH ‘ONIDOVL = spiomfey TVIYIV

08 T=n‘2=3"  2={ :Sdnd ONISENN X /aNNO¥O® 90T S 0 Z 2 ¥$ 82 ST ST Inr
1481

SINTRIAOH ' 'ONIODOVL = SpIomhay
88 Q3IAYISHO ¥X 40 SdNd ON X dODITIH 08 L vy 6y 11 ¢ »1 Ddq
%01 SINTWIACH ‘ONIODOVI = spiomiey £ aNnoys  zz1 y g 0 o0 16 11 8 €1 ¥av
0461

9 =N ‘¢ =3 ' 9=l :8dNd ONISNNN

~ONITHVIX ¥O 110avens. =ITAQvens
(2 "I ONVS ON N aNnoNs 611 €1 6 [ 4 g7 61 €2 dis
6961

QISNSNED ISVIHINOS ¥ AYALILIN'TVIS'SSVHO
%9 '8¢ a4snSNID SANVTISI 1TV ION N aNno¥o 66 66 qVR
8961

YVIIONN NOILIVOOT ‘ZIYIM Ad FLVWIISI
17 INNOD 10VXd 10N N aNno¥s 09z 02 0€ HVH
ST 'y X aNNO¥S S4T1 €L 2 UV
S96T
ST ‘% X aNno¥s Szt €21 2 onv
z sdnd ON X aNno¥s 1zt 0 L1 ST (2 ST 61 82 HVIR
9961
161 sdnd ON & aNno¥d 10Z 10Z © HVH
€961

ST =0 ‘ 0 =3 ‘' 0=l :SdNd ONISHNN
0TST-ST®T = JuUNOd 3o euwy]
€21 dfid NVHL ¥3070 =1Tnav X TVIYIV (8T ST 2t o o 9T Nnr
82 =N ‘ 0 =4 ° 0=W :Sdfid ONISHNN
STHT-00%T = JUNOD jo ewy]

(44 82 = 22T 494 ‘AVKH ¥0d Sdnd J0 YIFWAN
€zt (€ = €ZT 499 ‘XVKH ¥0d4 Sdnd 40 ¥ITWIN
148 dNd NVHL ¥4Q70 =110V X TVINAV %12 82 88T 0 O Z AVH
‘ON 3e¥ S§jusmwwo) ;JUNOd poylen n 4 R n 4 R n 4 K n 4 KW e3eq
8561 Tind TVIOL TONN dnd  ONITIVIX FTINIANC 11navens 1nav
TT03® eToum

SIHYIH ONV Tavid
‘panuTjuod--~-1 xrpuaddy



16l

v =0 ‘0 =4 ' 0=H :SdNd ONISHNN
STANIOId TVIYAV WOHA SINMO0D IS4MS SJWN

0¢1 SINNOD sMdsn 33s
9 =0 ‘0 =1 0={ ‘SANd ONISUNN
021 STUNLOId TVIYIV WOUd INNOD SMISn

INIHITONVING ‘LTOW = spIomkey
QANIGWOJ SdNd aNV SITINIANC

09 ((HSVMV) QJINNOD ION I GNVS'a¥Id
I¥OddY¥ NI FUNIVWHI. SV QISSVIO JTINIANC.

SY Q3IINNOD ION "I ONVS' QMIg
611 T=Nn"‘0=d"' T=H :Sdnd ONISHON
vy T=N"0=3"0=H:Sdnd QINVIM
T =N 2Z2=3" ' 0= :SdNd QINVIM

SE T=N"0=d"  0=i :SdNd ONISHNN
14 Q3INNOD ION "I QYIA ANVS’ANALLIN-TVIS
9= ‘0 =4  0=W :SdNd QINVIM

1% QIINNOD ION GNV'ISI QHId OGNV ONVS

T =0 °0=3" 0=K :SdNd Q3INVIM

62 ‘0% v =N ° 0 =3 0= :SdNd SNISHNN
=N "0=3"' 0=H ‘SANd ONISHUNN
Lz Sdnd ONISHAN ¥ SITVWEI 1TnAv XINO
gz ‘o€
04t NMONMNN
96 ONIDOVI = splomkey
%6
$6 ONIDIV] = spromhay
‘ON ¥o¥ sJjusumio]
€L61
T103% eTouM

SIWYIH ANV TIVId

N TVINIV

X VIYIV

N GNNo¥o

N QaNNoY9o

X aNno¥o

A aNnoys

X aNnoyo

N aNNO¥o

N aNnous

X aNNo¥o

N annoys

S aNNo¥o

N NMONAINN

X dOOJIT3RH

X  dODITAH
X dODITIH

£3unod poyzel
1104

(4

1%/

e

Lz

82

€2

14

\ {4

174

(4]

14

81

SE

9€
vE

TVIOL TONA dnd

Y 82 0 0 9z AVW

9 € 0 o0 vy 0 0 82 0 0 92 KWW

861

0 0 1 1T 1 1 S ¢ 0T 6T AON

z 1 0 o© vz 0 0 6T NP

0861

z € € ¢ .0 1 o v S L TT AVM

661

T 1 0 o 12 0 0  0Of 50V

v 0 1T 1 T 1 0 8 9 v zZNC

8¢61

Z 0 o 22 0 o 1 onv

1 o 1 0 o £ 1 o z 9 ¢ el AC
3 z z o0 1 z 2 Z 11 ST 12 ¥av

LL61

z 0 Z 0o €INOf

Z T 1 2 1T 8 1T € ¥V

961

81 AV
<61

ce ¢ UVH
L6t

9 0f 0 0 TE AVW

127 1 € € 9 4T uvW
eL61

n 4 W n 4 W n 3 W a1 W ageq

ONITIVIA JTINIANC l1aavans 11nav

*panurjuod---‘1 xrpuaddy



162

6
S6 ONIDOV] = spromfey
€6
4]
89 SINTWIAOK  ONIDOVL = spiomhey
1}
St
12
1]
1°
1]
el ‘2
] ONIDOV] = spiomfey
”
v
INISTHd SIVES
Ly JAVA JLVWIIST NOILVINdOd ON
9t T =02 =4 1= :8dNd QINVIM
‘ON Foy sjuaumo)
Z861
T1103¢ eTouyM

SIWYIH NV TYVad

>

X

> D

X

D4 D D

X

dODITaH
dOJIT3H

vIyav
aNnoyo

dOJITIH

aNnoyo

aNnoy9
annoys
aNnouo

GNNoY9

aNnous
aNnoys

aNnoyo

GNNoYo
aNnoyo

¢ANNO¥s

aNno¥s

{3unos poyisy

TInd

Yy 1

€ €

1 1

L]

129

kJ

T T

9 T

L

8

S

€

€1 01

S

11

Sh Yy 0 Z ¢

n 4 R n 4 #H

TVIOL TOND dnd  ONITYVIA JTINIADC

E 0 o0 1€ AVH
T UV
€61

9Z NNC
¥ 0 0 €T ¥VHW
ZL61

T 0 0 #T 03d
0461

T 0 1 0 z 1T d3s
6961

(2 438

1 Y 0 62 onv

T -1 € 0 1€ AVW
(9671

T 2 0 1 4 22 ¥VH
S96T

s 0 o0 81 onv

T 0 T ¥VKH
%961
0o I 0 o 2 S ¥VH
€961

s 0 o 9Z AV
It 0 o 22 ¥VR
9661

{z NOC
0s61
@Ig = I8TST ¥Od

LI E LI L L]

Z € % 0T %1 8¢ 100

2861

n 4 R n 4 R ajeq
11navans 11nav

‘panuUT3uU0D---1 xtpuaddy



163

61T

SE

06

%01

\L:]
28

ozt

91

\A

96

‘ON jey
9(61
pueTsI pIvd
SINYIR ANV TIVAd

ST91-009T = IUNOd jo ewy}
NA3S STV3AS ON
«QHIg ¥ VY.,

01Z2T-002T = 3uUnod jo swy]
N33S STVIS ON

« SUVAANVS.,

SINTWIAOW ‘ONIDOVL = spIomdey
«wSLIdSANVS SSVH9.

QANIGWOD SI13TSI € TIV
JANIEGAN0OD SIFATSI € TV

2= "0=4"  0=H ‘SdNd ONISHUNN
STUNIOId TVINIV WOYd INNOD SMASn

00£LT-T%91 = unoOd jo ewy]
SI3TSI €

SO%T-00%T = Junod jo ewyy
N33S STVIS ON

anno¥s

aNnoyo

TVINIV

aNnoys

d0JITIH
d0DITIH

vIYav

ANNoYo

aNnowo

aNnodo

aNNo¥o

dODI'TdH

SqUeWWO) ;JUNOD poyiel

TVIOL 0NN dnd

0 01 AV
6461

0 zz e
9461

QNVS ¥ QNI4 = 3°T1ST ¥od

NENERERRENLY

ST nr
TL6T

€T ¥av
0L61

(49 . 2T 0 0O

92 AVW
0T d34

6961
aNVS ¥ ‘IFYIINVI ‘QEIE = IOTST HOd

NEERANRBENY

0z 02

9Z AVKW
1861
JIYIANVId ¥ QUIE = I2TST ¥Od

RENRNRENRENY

6 [4 { 4 0

8¢ IDO
2861

v 0 0 0 1 0 0 1 1 T 0

SZ onv
8L6T-

1 T 0 0

12 ¥av
(L1

0 S ¥dv
9¢6T

961

n a3 W n 4 R n 4 R n a wW ejeq
ONITHVIR JTIN3ANC 1aveans 11nav

‘peanuTjuod--*1 xrpuaddy



164

SL X anno¥s o1 T 0 0 T ¢ 1 8z dis
1z X aNno¥s 61 € 1T ¢ 8 6Z onv
? h3 aNno¥s €1 1 0 o v 9y 1€ AVH
K X aNno¥s 6 6 0 0 ZZ ¥VH
:74 I 7Tvas ¥ IMIANVI "QuUI SIANTONI INNOD X aNNo¥9 6T 61 L1 ¥VH
£961
ONIOOVL = Splomdey
Zs ‘et 0= ' 0=4 "' T=W :Sdnd ONISHMONN X aNno¥s  zt 1 € 1T 0 £ 1 ¢ 12z 438
9961
€T ‘1L X anno¥s (2 z v 2z Y 8 ¢ 27 HVH
ost X aNno¥s 62 62 0 0 61 ¥VH
5961
SINAV +02
1 INNOD 1OVXI ON N aNnoys 0z 0Z 0 0 81 onv
w1 ‘2 X annods ¢z S € & v € € 9T ¥VH
%961
X1Iva o1-8
] INGOD 1OVXE ON N aNnods o1 0t 9z NOf
Y INNOD NI QIANTONI dnd avad T X aNno¥s 6t 8 1 T 1z €1 8 ¢ S VW
€961
y X (ONNOYWO ¢ Lt 0 0 92 KVW
» X :UNNO¥S 81 8T 0 O ZZ ¥VH
9561
w" " "ANVISI SSV¥9 NO Sdnd HIIM STVIS ',
9et 3AVA JIVWILST NOILVINAOd ON N (ONNO¥S AVH
1661
INASTHd STVIS
[} 3aVd JIVAIIST NOIIVINAOd ON N (ONNO¥9 {2 NOT
0561
SSVHO = 191ST ¥Od
NYURREREERELY
‘ON 3oy SJUBUANO]  UNOD POYIe| n 4 R n 4 W n 4 R 1 4 W aje(
0561 104 TVIOL TONN dnd  ONITHVIX FTINIAOC 1navans 11nav
puefs] sseln
SIWNUAH ANV TIVEd .

‘penuT3juo)---1 x1puaddy



165

611 SO?T-S€0T = JUNOD Jo ewy]

11
0121-0021 = 3unos jo awy]
SE N33S STVIS ON
11
1)
62 ‘0%
8z ‘o¢ SSZI-G4TT = 3unod jo awyl
96 ONIDOVL = spIomfey
8 :
S6 ONISOVLI = spIomfey
£6
Z6
06 T=n"'0=4" ' 0={ :SINd ONISHNN
98 SINTHIAOH ‘ONIDIVL = spiomfey
%01 SINTHIAOW 'ONIODOVL = spIomLay
]
LL:] 0=N°T1Ta=3 " ' 0= :SdNd ONISHNN
z8
Y
‘oN 38y SYUBUNO))

8961
pueTsI ssein
STIH ANV THVId

Lol lt-o

4 >4 D

;7unos
Tind

UNNOYo

ANNOY¥O

ANNOY9

UNNO¥O
aNno¥o
aNRoY9

aNnoy¥o

dOJIT3H

dOJITIRH
dODIT3IH

TVIdav
ANNo¥o

VIdav

dOJITdH
aNno¥o

QaNNOY¥9
dODITIH
dODITIH

aNnoyo

poy3en

TVIOL TONn dnd

™

[13¢

0ot
€1

21

81

ST

n

i W
ONITYVIX

n

2 0 1 0T AVH
6(6T

» 0 0 SZ onv

2z nr
8L61

€ 0 0 6z 1nr
61 1nr
1 0 0 1 0 0o 2 v 12 ¥av

I¥4:19

(=]
o
o
-
(2]

0 1 Yy S 4dv
9(61

S UV
961

Z 0 o0 T€ AVA
o 0 I T VI
€461

92 NNC

2L6T

6 0 0 ST 1IAar
16T

ot 0 0 %1 D3a
IT o 1 €T 4dv

06T

[ 0 9 T ¢ 11 d3s

s ¢ 0 92 AVH

T 0 0 (r 0 ¢ 0T 434

6961

0o 1 1 0 9 9 %2 YVH

8961

d R n 4 R n 4 R eje(
ITINIANC 11navens 11nav

‘panuTjuoD--°71 xTpuaddy



166

S¢
12
Y
"
921 ‘€L INIWIAOH ' ONIDOVL = spiomkey
921 ‘1L
05T
y
99T ‘2
ONIDOVL = spIomfey
) aIoovl STIvVIS 01
v sdnd ON
%
0=N "0 =d°  I=d:SdNd QINVIM
0S%1-0SZ1 = JuUNOd Jo swy}
9t 91 ION ‘€1 SI ‘IVIOLl :I¥OdT¥ NI HoWMd
0zt STUNIDIZ IVIVIV HO¥d SINAOD JSIMS SJIWN
021 SAUNLDIA TVINAV WO¥d SINNOD SMIsn
09 _ 0£0T-0001 = 3unod jJo swy}
S¥ I¥OdTH NI . IMNIVWAI. SV QISSVIO IATINIANL.
‘ON 3eY SquUauUWo]

0861
pueys] sselp

SIWYIH ANV TYVAd

D4 D D D

> >

aNno¥o

aNNo¥o
UNNO¥s
aNnoyo
aNno¥9

aNNoY¥o

aNNo¥9
GNNOY9

aNnowo
aNnNoY¥o

GNNoYo

aNno¥o
¢ANNOY9

GNNOY9

VIyav
TVI¥AV

aNno¥s
aNno¥s

{3unos poyjel

T TVIOL TONn dnd

X4

81
92
0¢
4]

12

SE
(44

(4%

ST
o€

€1

«

0 2 ¢ T vy 91 w2 UVH

8961

0 0 1 1 0 0 9 8 8¢ d3s

)¢ € (L 9 62 onv
0 T (4 2 1 kA 1€ AVH

1 0 0 T 0 0 " 0 0 22 ¥V
{961

[4 T 2 ¥ € 6 12 438

9961

zZ s 2 T ot o1 22 ¥VW

2 0 0 8T ¥VW

' G961
Z 0 0 81 onv

S LA ] s 6 11 %1 ¥VH

%961

(44 0o 2 1 c 2 S S VW
€961

0 ST 0 o0 9Z AVH
o€ 0 0 22 UVKH

9561

AILLIN = 39TST ¥0d

LTIV ETET YA

T [ 0 T T 0 1 0 6 82 100
2861

€ 0 0 92 AVH

1 c 0 ¢ 0 0 92 AVH

1861

T 0 2 6T AON

€E 0 0 61 NMr

0861

n 4 R n 4 W n 4 W n 4 W ajeq

ONITUVIX JTINIANC 1Inavens 1'nav

*panuTjuo)---1 xXxIpuaddvy



167

St X aNno¥s %z L - 9 11 ¢ (z ais

1z X aNno¥ws oz % % 0 0 Z1 0 0 62 9NV

Y X TVINAV Y LT VA

(961

S ‘et T=0"'T=4"  0=H :SANd ONISHNN X aNnods 11 z T 0 1 1 € ¢ 22z da3s

9961

0sT p3 aNno¥o sz 4 €2 0 0 81 ¥V

S961

0L X aNno¥s 61 € g 1 0 9 € 0 (1 dds

S1Inav 82-5¢

Y INNOD 1OVXI ON N aNnodn 82 i 82 0 0 61 oNv

%961

9 Q3INNOD sdnd XINO N aNno¥o €1 €1 € NOC

€961

HINON ITILIT = 38TST ¥0od

NRRNEERRNIRNN

96 ONI9OVL = spromfey X  JOOI'TEH ¢ L S ¥VH

9467

w6 X dOOITAH ¢ Lt 0 0 1€ AV

$6 ONIDOV] = spIomfey X  dJODITIH 9 € 2z ¢ 9T WVW

€161

£6 X TVINAY 4 Y 9z NAf

Z6 b3 aNno¥s ¢ 1T 2 o €T ¥VW

ZL6T

06 SINIWIAOH ‘ONIDOVL = spiomkey X aNno¥s 12 6 9 9 ST Inr

1¢61

89 SINTWIAOW ‘ONIOOVL = spiomkey X  JODITIH ¥ zZ z 0 ¥1 03d

20T SINIWIAOH ‘'ONIDOVL = spIomkey X aNno¥s ¢ T 0 o " 0 0 €1 ¥dv

0L6T

1] X aNno¥s €1 0 0 1 8 1 ¢ 11 das

LT 0=01"T=3 "' O0=H :SdNd ONISYNN X dOJIT3IH €2 1 1Z 1T 0 9Z AVH

28 0=0"'0=3"' T=H :SdNd ONISYAN X JOOITaH OT 1 T € % o1 g3d

696T

"oN 38y sjuewnoy) (UNCO poyyeR n 3 W n a4 W n 4 R 1 4 W 83eQ
6961 1104 TVIOL TONn dnd  SNITHVIX ATINIANC Lnavans 1nav

pueTsI £I1e3371Y
STWYEH ANV THVId

‘panuTjuoD---°1 xtpuaddy



168

6TT

96

%6
6

£6
(4]

06

88
70T

S8
w8
28

‘ON 38y
6961
pueTs] Y3IIoN °oT3I3ITT
STNEH ANV TIvVId

T=N"0=4" 0={ ‘SANd ONISHNN

00ET-0EIT = 3uUnod jo ewyy X aNno¥s 9 1 B S 0 € 0 T AVW
6461
X aNnods ¢ € 0 o 0E onv
$SZT-0€2T = junod jo swil X aNno¥s 2z 0 0 1 T 0 o0 1z 1nr
8L61
b3 aNno¥s 6 T 0 0 8 0 0 1 onv
T=N"'0=d "  Osfd :SdNd QINVIM X aNno¥s 1 0 T o0 0 z o 0z "Inr
U=l ' 0=d"  O=d :SdNd ONISHON X aNnouo v 1 0o 1t o0 o T 1 ZZ ¥av
(LB
G121-6STT = Junod jo ewyl X aNno¥s € 0 1 z v ¥dv
9.61
N33S STVAS ON X dJOJI'TAH O S UVH
¥L6T
X dJOOITIH 2T Z 0 0 1€ AVH
ONIOOVL = spromkey X JODITAH 2 z 9T UV
€L6T
i TVINAV 4T 91 92 NOF
N3IS STVAS ON X aNnoyos o €T ¥V
2L6T
X TVINAV 91 9T 0 0 st e
1L61
SINTWIAOW 'ONIODOVL = spIomfey X  dJOJITAH § S 0 0 %1 D3a
SINTWIAOH ‘ONIOOVI = spIonkey X aNnoss %1 1 i 0 o0 1T 0 1 €T ¥av
0461
€ =0 ° 1T =3 ' O=W :SdNd SNISYAN X aNnods 1z Y T 2 % 2T d43s
0= 'T1=d "  ¢=W :Sdnd ONISHNN X dOJITEH 61 ] 1 21 0 92 AVH
XA dOOI'ldH 62 62 01 §33
6961
$JUBUWO)  (JUNOS poyjel n 4 R 1 4 W 1 4 W n 4 W ejeq
T4 TVIOL IONN dnd  SNITHVAR FTINIANLD L'inavans 1nav

‘penutjuop--*T xtpuaddy



169

Sh

88

91

09
Sy

‘ON 38¥

Sdfid ST1-€1

Q3INNOD sdnd XA1INO

ONI9OVL = spIomdey

INAOD NI QIANTONI dnd avid 1

LHOIN SNOIATUd NYOH TVYIAIS

INISTYd SIVIS
JAVIA JIVWILST NOILVINdOd ON

W77 °dNOYD V NI QIION 0Z 00T ATIVIN " .

ST =0 ' 0 =4 ' 0=H :SdNd ONISHNN

(LITTIM) RMO¥SJTVH TVHIAIS ¥ SITVIW MId V

Idd¥ NI .JENIVIAHI. SV QISSVID LITINIANL.

w1IdS HIYON.

SINTNIAOH ‘ONIDIVL = Spaomhey
wS1IdS HIYON.

T =4 ' 0=H :SdNd QINVIM
0011-0560 = 3unoa Jo ewyl

0 =fi

S980-0€80 = JUNOD 3O 8wyl
JINIGN0D SdNd ANV SITINIANL
14T NI TUNIVARI. SV QISSVTID . ITINIANC.

squeuto?)

0861

puesI Y3IoN OT3IIT]
SIWYIH ANV THVAd

$3unos
Tna

aNnoyo
GNAoYo

aNnoyn

aNnoyo

aNNOYo

¢ANNOYD

VIav

GNNoYo

GNNoY¥S

dOJDI'TaH

aNno¥o

ANNOYS
aNnowo

poyzen

9c €

(44 [4
[ ST
e 22T 1
1€ €T
00T o001

0S 0z St
v (4
144

(4 1

n

TVIOL TONN  dnd

n

d R
ONITYVIX

n

0T € 1 (1 d3s
0z o 0 61 onv
4961

€2 NNOC

€961

8T 0 0 SZ AVH
9661

{2 NOr
0561

AVH
64961

0 st o HVW
€161
HI¥ON = 18TST ¥OJ

MARRRRNRERY

2 0 0 8T NOf
0861

y T ¢ 2 Z 1 »1 D3a
0467
LIdSANVS HIYON = 38TST ¥0d

ANNRRERUNRY

o 0 0 0 o0 [ 0 0e 120

Z861

0 T 2 1 T 02 AON

0o 0 Y 0 0 81 NOC

0861

d R n 4 R n 3 RN 8je(
TTINIAONL 11navens 11nav

‘peanuTjuo)d---7 xtpuaddy




170

96

v6
$6

€6
(4]

06

88
v01

11:]

"8

€8
28

Zs ‘el

0st

"ON Foy

ONIDOVI = spiomdey

ONIDOVL = spaomdey

SINIWIAOW 'ONIDOVL = Spaomfey

SINIWIAOW ONIDOVI = spIomfey
0= ‘T =d " T=H :Sdnd SNISHNN

SINTWIACH ‘ONIOOVL = spIomkey
SINTNIAOH ‘ONIOOVLI = spIomkey

0 =0 ‘0 =3 " ¢g={ :SdNd ONISHNN

S1IdS NO (2 =0 ‘T =4 ‘0 =W) SIINAV IHI JO €
SUOHLIW 'ONIOOVL = spIomhey

T =0 ‘€= Z={ :SdNd ONISHUNN

NMONMNR X3S ‘siInavans

40 ¥IGWIN Ol SNMNIIY ovV1 € q3aav

SUOHIIN ONIODOVL = spIomkey

SIIASQONVS NO TT ‘HIMON NO €€

¥3dVd NI XTIOZHHOONI dN gIaav TVIOL :d¥owud
«wi(OTHA) TIVWS 9 '3OUVT ST. ‘ZE=TVIOL 9140

T =N "¢ =4 ' €=H :SdNd ONISHIN

INNOD NI GIANTIONI dnd avad INO

FLYTT )
§961

pueTSI Y3ToN
SIWMAH NV TRIVId

A dOOITIH

X d0JIT3aH
X d0ODIT3H

X TVINAV
X UNNOo¥s

X aNno¥s

X  dODIT3H
X aNnoyo

p.S aNAoYo

A dODITEH

P aNNo¥D
X dOJIT3AH

aNno¥o
QGNNO¥O
aNNous

>

X aNno¥o

X aNNo¥9

i3unco poyael
"4

Y T €
6 8 1
0t (1}
61 0 L] 0
A4 (4 0 1 9
0z 0 (4 S
0% (4 € 0 :14
12 € 0 T S
(1 9 [4 0 [4
Lz € S T 9
LA 4 ]
82 1 € 2 T 0 9
12 g 0 o0 St
o€ 61 0 T
9z 2 1 T S
€S T (49
n 4 K n 4 =W n 4 R n
TVIOL TONN dnd  OSNITHVAX JTINIANC 11naveans

S ¥VH
v{61

[V ] 1€ VW
T YV
€461

9Z Nnf

11 ¢ €T UVKH
TL61

[V S st nr

TL61
[4 L] ¥1 03d
s 2 €T ¥dv
0461

S 9 21 43S

L0 9Z AVKH

8 € 1€ ¥V

0T 4934

6961

6 9 L2 438
[ 62 onv
[ 9T ¥VH
{961

s 2 2Z d3s
9961

0 0 LT YV
S961

d W ejeq
11nav

*panuTluUO0D-~*1 Xxtpuaddy




171

LI ¢ A annows ¢ 0 1 o z 1 € 7z 9
961
" A QNno¥S ¢ € 0 0 81 90V
[4 A aNno¥s ¢ 0o o 1 1T 1 9T UVW
¥961
ITULINVI = 3915 ¥Od
EX X222 ]
v =0 ' 0 =4 ' 0= :SdNd SNISUNN
STUNLIIA TVINIV WO¥d SINMOD ISIMS SJWN
0z1 HL¥ON TTLIIT ¥ HINON GINIGWO3 X  IVIHIV 9l y 2L 0 0 92 AVW
€=0"'0=d" 0=K :SANd ONISHNN
SIUNIDIA TVINAV WOWJ SINNOD SMISn _
0zt HI¥ON T1LIIT ¥ HINMON GINIGWOD A  TVINAV (1 £ Z 0 o 21 0 0 92 AVW
1861
BLYON F1LIIT % HINON = 391ST ¥Od
BYVRENERERY
0=0'1m=3"' 0= :SdNd QINVIM
o1 GZET-SYIT = Junoo jo ewfl X  GNACHD € 1 o 1 1 0o o0 2 o T z 0f 120
Z861
09 000T-0060 = JUno3 Jo ewfl X  QNAOHD o o 1 ¢ 0 €  0Z AON
Sy 1¥0dT¥ NI TUALVWAI. SY GISSVIO ITINIANC. A GNNO¥D § S 0 0 8T NAC
0861
611 Q0EI-O0ETIT = 3unod Jo ewil K  QONAOMD € o 1 1 0 0 T 1AW
6461
vy A aNnows 2 Z 0 0 0t env
0 =N 2 =3  0=H :SdNd QINVIM
se 00%1-0EET = 3unos jo ewfl X  ONNOHD S z o 1T o T 0 o 1T o0 o 1z
8161
3] 4 aNnoss 9 9 0 0 1 onv
i) X anno¥s 2 T 0 o 0o 1 o 0zZAC
T=n'0m=d "  0=H :Sd0d QINVIM
62 ‘0% Z =0 ' 0=d ' 0= :SANd ONISYNN X  GNRO¥D OT € T 0 o0 0 0 T 0 £ T 2T ¥av
L6t
8z ‘o€ 0ELET-SZZI = 3unod jo ewil &  QNAOYD (£ 1 T o 1 0 T € v ¥av
9L61
‘oN 39% SqueUWO)  {3uUnod poyiel n 4 W n 4 W n 4 W n 4 W eqeq
9¢61 TInd TVIOL TONN dnd  ONI'TYVAX FTINIANC Lnavans 1nav

pueTsI Y3IoN
STWWAH NV TV

*panuTjuod---71 xrpuaddy



172

91

vy
St
s ‘et
% ‘et
) S
Y
el ‘2
v
]
U
Se
12
5 ‘et
‘ON 3oy

99671
pueis] eexjeuelg
STWYEH ANV THVAd

8297-6297 = Junod jo swyy x aNnoys

HSVMY ‘NZ3S STVES ON & GNNo¥s

X aNnoys

X aNnous
X aNNoY¥o

X aNnoYs

A aNNoY¥o
X aNNO¥o

X aNno¥o

X aNno¥s

INISTYd STVIS

2QVI ILVHIIST NOIIVINGOd ON N  (QNNO¥O

OETT-000T = 3unod jo swyl X aNNo¥o

.4 aNnoy¥o

X ANNOY¥S

SjueumIo) 3UN0d poy3el
1na

TVIOL TONN dnd

4

0 8¢ 120
2861

SZ onv
8(61

€ d3s
(961

0 12 d3s
0Z 43s
9961

€ ZZ YVK
$961

0 81 onv

7961

€961

0 22 ¥VH
9661

(Z NOC
0S6T
= 30TST ¥od

LRI T T
0 2z 1nr

8467
0 62 onv

{961

02 d3s
9961

W ejeq

11nav

‘penuTjuo)d--+1 x1puaddy



173

(A 74
el 'T¢L
0st
]
w1 ‘2
v ‘9
)
(3
Y
6Z ‘0%
8z ‘o0f
96
"6
$6
€6
26
‘oN 3oy

ZL61
spueTs] eeljeusid ¥ puesg
SIWYIH ANV THVId

0= ‘2 =3 €= :SANd ONISUIN
sdnd ITVIA € QIINNOD NOANDA
Sdnd ITVW 2 GIINNOD WATAIMN
14043y NI (8) TVIOL NI H¥OWMd

TVIOL NI Q3anTONI sdnd Qviaa ¢
INNOD NI Q3anioNI sdnd avad ¢

S1Inav 02-St
YIAGAAN 1OVXI ON
SINTWIAOH 'ONIOOVL = SpIomhay

YIGANN LOVXI ION

INNOD 1OVXY ION
INNOD NI Q3ANIONI dnd avaa t

N33IS STVAS ON

«S1IdSANVS..

SYET-0EET = JUNOD JO BWT]
+SLIdSANVS.

«wS1IdS.

+S1IdSANVS.
ONIOOVL = spIrosfey
«SLIdSANVS.

+SLIdSANVS.
~SYVEANYS..

squsumo)

>

> O

aNNO¥9

anno¥o
aNnouo

anno¥n
aNnoys

ANNoYo
aNno¥o

aNnouo
aNno¥9

AaNfIodo

ANNOY9

dOJIT3H

dOJIT3IH

dOJI'T3H

TVINIV
ANNOYD

i3unod poyjey

g TV10olL TONn  dnd

0t
0z

0z
L

114
61

S€
91

1 0o 0 1 zZ 0o 1 12 d3as

9961

1 (4 0z € 0o 2 0 72 YVH
(4 8T 0 9 8T AVH

G961

0z 0 © 81 onv

0 s ? e 1 Y 9T YV

%961

s¢ 92 NOr
A 0 2 0 S ¥VWW
) €961

St 0z 0 0 92 AVH

Y ¢t 0 0 %2 YV

9561

VIS = I9TST ¥Od

NEBEENEREEY

12 ¥4av
LL61

S Hav
961

0o 1 0

b S ¥VW
yL61
y» 0 0 1€ AVH

1 LAGR-A L)
218

S 9Z NOr
2 0 0 €T UVH

[74:1¢

JIULIINVId + ANVS = 0TSt YOod

EE XIS S S X2

n a3 KW n 4 #W n a2 W n 3 R 83eq

ONITHVAX JTINIANL 11navens 11nav

*panuT3ju0D-~-1 X1puaddy



174

8z ‘o¢

96

v6
6

€6
26

06

a8
01

S8
v8
28

Se
i

‘ON 38y

pueTs] 1ees
SANAH NV THVId

0TT1-0%60 = JuUNOS jo awrt]

ONIOOVI = spIomhe}y
ONIOOVL = spaomdey

T =N °0=3 "' O=H :SdNd ONISHUNN

SINIHIAOH 'ONISOVL = spiomfey
0= ‘T =d ' T=H :SdNd ONISHNN

SINTHIAOH ONIDOVL = spaomke)y
SINTWIACK ONIOOVI = spiomke)

6 =N ‘2=  T=W :SdNd ONISHNN
T

=1 ‘ T=W :SdNd ONISHNN

0 =0 ' 2 =3  0=W :SdNd ONISHNN

ONIDOVL = spIomdey
€ =N ' € =4  0=W :SdNd SNISHNN

SJuSuRIO))

A aNno¥s

X dODIT3H

X dOJI'TIH
X dOJIT3H

X TVINAV
X aNno¥o

P aNNCY9

A dOJIT3H
X aNNO¥S

aNNo¥o
dO3IT3aH
dOJITIH

Ealt ol

X aNno¥o

X aNNO¥9D
X ANNO¥D

X aNno¥o
X aNNO¥9

£3unoo poyjey

Ting TVIOL TONn dnd

~

A {4

(A
ot

91

-

0 1 1 S 4dv
9¢L6T
AYILIIN-TVES = 3°TST Y¥od

NENPEUPNRENR

S ¥VW
{61

23
o
(=

1€ AVH
€L61
9Z Nnr
2L6T

2 € 0 ST 1nr
TL61

€ 0 0 %1 23a
%2 0 0 ET ¥av
0467

¥y v 1 11 4ds
T L 0 9Z AVH

o T o y € 1 0T €34

6961

1 1 0 2z I 0o € 9 ¥Z YVR
8961

[ ] € € € 8z d3s

0 1T € 62 o0v

o T o0 2 L 2 1€ AV
€E 0 0 22 ¥VW
(961

n 4 R n 4 K n 4 R n 4 R e3eq
ONITYVIX JTINIANC 1'navans 1nav

*psnurjuod---°1 xrpusaddy



175

"St

91

ozt
0zt

09
Sh

611
vy
LA

SE

Iy
62 ‘0%

‘ON 3°¥

ONI9OVL = spIonkey
Q3INNOD SAVA 2T YIAO (IDOVI STVAS A'INO

N33S sdnd ON

N3IIS S1'Inav ON

INISTYd STVIS
J0VId JIVHILSI NOILVINGOd ON

00Z1-5€60 = qunod jo ewi}l

STUNIIId TVI¥IV WOH3 SINNOD JSIMS SIWN
STUNIDIA TVIYAV WOHd SINAOD SMIsn

OETT-STIT = 3uUnOd jo ewy}l
JHOdTd NI ~TUNIVWAI. SV Q3ISSVID .ITINIANC.

0 =N "' 0=4 "  T=H :SdNd ONISHNN
02€1-0€21 = Junod jo suyj
T=0"0=4"0=H :Sdhd Q3INVIM
T =0 ‘ 0=3° 0=H :SINd ONISHON
00€T-0€2T = Junod jo swiyl

€=n ‘0= 0=W :SINd QINVIM
0= :Sdfid ONISHAN

>4 D

>

aNno¥9

ANNOYY

QaNnoyo

aNnoyo
aNno¥o

¢QNNOY¥O

ANNoY¥9

TVINIV
vIyIv

aNnoyo
aNno¥9

aNnous

aNNoY¥s

aNno¥s

GNNoY¥D

aNnoYsd
aNnNoY¥s

SQUBURNO] 3UN0d poylIel

(L61

pueysI K18337N-TveS
STNIAH ANV THVEd

g

IVIOL 710NN dnd

(44

85

(44

0z

i

(A
0 2T &t
[A¢
]
0
T
T
1
€
T
n 34 R
ONITHVAX

81 NOC

9Z 434
€961

Z 81 2t

T ¥V

1961

02 0 ¢ 92 AVH
22 ¥VH
9561

{Z NOC
0561
ISVIHINOS = JeTST HOJ

EX 22222 22 224

T 0 0 1T ¢ 2 82z 100
Z861

s 0 0 92 AVH

T 0 © € 0 o 92 AVW
1861

o 1 o T 1 2 61 AON
¢ 0 0 6T NOr

0861

T T ¢ 0T AVH

6461
s 0 0 e onv
s 0 o SZ onv
T % ¢ 2Z e
861
T z 1 61 1T1ar
Z ¢t S 12 ¥av
(7118

H 0 4 R n 4 RN ejeq
JTINIANC

1navans lnav

‘panutjuo)y---1 Xtpuaddy



176

€S

€S

€S

€S

€S

€S

19

€S

29

€5
Zs ‘€L
(44

0sT
ET ‘1L

0L
Yy
112 B4

‘ON 38y

NOILOVYIINI NVWNH HOIAVHId = SpIomfey
0091-005T = 3unos jo ewyy

ONISOVL A8 QIMINISIA STVIS
NOILOVHIINI NVWNH'MOIAVHIA = spIomkey
SY4T1-00%T = 3unod jo ewy]

ONISOVL X9 QINNISIA STVIS
NOILOVHIINI NVWAH HOIAVHIHd = spaomKe)
S%60-0£60 = 3uUnod jo swyy

ONIOOVI A9 QIE¥NISId STVIS
NOILOVHIINI NVWNH'¥OIAVHHIH = splomisy
$990-0090 = Junoo jo ewy]

qININISIa ION STVIS

NOILOVHIINI NVHNH HOIAVHId = spIomfey
0020-0000 = 3unod> jo ewyy

ON199V1 Xd QIqUNISIQ STV3S
NOILOVNIINI NVWNH YOIAVHIE = Spiomfey
0€9T-CHST = Junod jo ewyy

ONIOOVLI Xd Q3agunlsia STvIs
NOILOVMIINI NVWNH'HOIAVHIG = SpIomkey
60£0-0090 = 3unod jo swyl

adqNISIA 10N STVAS

NOILOVHIAINI NVWNH'HOIAVHAY = spiomdey
§00Z2-0261 = 3unod jo ewf]

QIqHNISIC ION STVIS

NOILOVHIINI NVH(H YOIAVHIH = spiomiey
0091-00ST = 3unod Jo 8wyl

ONI9OVL A9 Q3IquNISIa STvES
NOILOVHJINI NVWNH ‘HOIAVHIG = spIomiey
0YI1-0€0T = 3unod jo euwy]

ONISOVL X4 (IQUNISIA STVIS
Z=N"‘1=3 "' Z=W :SANd ONISHUNN

INNOD NI GIANTIONI (NMONMNM) 11navens avad t

SdNd NVHI 43010 =S110av
T =0 °0=4"  0=W :sdnd ONISHN

YOIAVHIL ‘ONIDOVL = spIosdey

squeumo))
7961

pueTsI 9seeyinog
STNAR ANV TIVI4

A aNNo¥o

X aNnoY¥o

X aNnoyo

X aNnoyo

X QaRNoYo

X aNnoy¥o

X aNnNo¥o

X aNAoY9

X aNNOY¥o

aNno¥s
aNNoyos
aNnoyo

>t e D

X ANACY9
X aNnouo

annoys
aNnoy¥o
ARNOYS

Do D4 D

£3unod poy3el
14

61

€T

(i

8T

(24
Lz
81

1€
Sy

€€
St
(44

TVIOL TONA dnd

(U8

6T

€T

(1

81

Lz

11

n
ONITYVIA

92 43s

9¢ d3s

92 d3s

92 d3s

92 438

62 d3s

6 d3s

%2 dds

%2 das

02 d43s
0Z 43s
Z T v

9961

©
n
-
o N
-
~N

ST VKW
12 ¥VH
G961

91 dds
91 onv
€T ¥VA

%961

ST 0 0

d R n 4 W n 4 R e3eq
JTINIADEC 11navens 11nav

*panuTiluo)~--- XTpuaddy



177

14 i aNnods s 1T 0 © vy 0 0 T onv

v NI3S STVAS ON X asnods o 6z 1

A A aNnous v z 0 o0 1t o 1 6T

62 ‘0% x aNnoys 8 1 o 0 T o 1 0 Z € 12 udv

Lest

gz ‘o€ 0€8I-0ELT = 3uUNod Jo owil X aNno¥s ¢ o 1 1 T ¢ 1 ¢ ¥dv

g¢61

96 ONIOOVL = SpiomAey X dODITIH 8 ] S ¥VH

9L61

¥6 X dOoOITaH 9 1 s 0 0 1€ AVH

c6 ONISOVI = spiomfey X dOJOITAH 9 g LASR-\ L

: £L61

€6 X VINAV ( L 92 NAF

z6 SINTHIAOA ‘ONIDOVL = spiomkey X aNno¥s 12 o 1 1 z 2§ €1 YWW

zL6t

06 SINTHIAOH ' ONIOOVL = splomkey X aNno¥s  $T o z 1 6 6 % ST "InC

1¢61

88 SINTHIACH ‘ONIOOVL = spiomdey £ JOJITIH 21 £ 1 0 g 0 O 91 03d

201 SINGWIAOH 'ONIODOVL = SpIomkey X anNno¥o 91 € 0 O 1 9 % €1 ¥dV

' 0L61

4] € =0 ‘0 =d ' Ol ‘SINd ONISUNN X aNnods 1¢ € 8 ¢ 0 6 S ¥ ot d3s

1] 0=Nn ‘1 =4 ' 0= :SdNd SNISHNN X dOJIT3H 91 1 Z 0 o s s ¢ 9Z AVH

SINTWIAOH ' ONIDOVL = Splomkey

€8 INNOD NI GIANTONI (NMONMNN) S1Tnav avad z A GNNO¥9 L€ 8 6 ¢ L v 9 1€ ¥VW

Z9 X dOJITIH €z § € 0 © z 8 S 01 €3d

: 6961

U b3 aNno¥o (€ 0 € v 0o s 9 T ¢ 11 22 ¥R

8961

St i aGNno¥o 11 o 1T o Y £ € (z a3s

12 X arRno¥s ST € 0 0 ZL 0 O 82 snv

Y 0=n °T =4 ' 0=W :SdNnd ONIS¥NN & aNno¥s 12 1 v z 1 € ¢ € 82 AVH

Y X aNnoy¥o  v2 g 0 0 1 0 0 st 0 0 12 ¥WH

v 6§ INNOD NI GZan7IONI I'Indvens avad T A aNnods 91 g 0 O 8 0 O LT ¥VH

{961

‘oN 3eu SjusWwWO)  {3IUNOD poyIel n 4 R n 4 R n 3 Hw n 4 R e3eg
{961 14 IVIOL IONn dnd  ONITHVIX FTINIANC Lnavens 1'1nav

pueTs] 3seeyjnog
STWIH ANV THVid .
s panuTjuoD---1 xTpuaddy



178

08 N33S STVAS ON X TVIYIV 0 ST 1ac
161

S8 X PAA [0 QS T 0 0 ¥ 0 0 1T 438
6961
NOFYM = 19TST Hod

LA LI L E L LY

91 DEZT-S¥1T1 = junod jo 8wyl X aNno¥do ¢ 0 0o 0 o o 0 0 0 € 0 1€ 100

91 0181-60(1 = 3unod jo ewyy } aNnoys ¢ 0 o 0 I o 0 0 T 2 © 0€ 120

91 02LT-0291 = junod jo swy] } aNnoys ¢ 0 c o0 o 0 o0 0 0 s © 62 120

9T SGYT-SY2ZT = Junod jyo swyl X aNno¥s s 0 o 0 0 0 0 0 0§ 0 62 120
T=0"0=d " 0=H :SdNd QINVIM

91 GS8T-0¥%L1 = junod jo awyl X aNno¥s ¢ T o 0 T o 1T o T ¢ 1 82 100

91 0€9T-00%T = junod jo ewmy] X aNnoys v 0 o o0 0 o T o 0 € 0 LZ 100

2861

021 STUNIOIJ TVIYIV WOYI SINNOD SIN X TVI¥IV 8 8 0 O 92 AVH
T =0 ‘0 =4 0= :5dNd ONISHNN

0zt SIUNIOI4 TVI¥IV WOHWA SINNOD sMdsn & ™VIaV  ( T Z 0 0 Yy 0 0 92 AVH

1861

03 0EST-0Z€T = junod jo swy] X aNno¥s ¢ ! 0 o0 1 E 2 6T AON

Sy 14043y NI . FYNIVWHI. SV 3ISSVIO ITINIANC. X anNnoys s S 0 o0 LT NAC

0861

811 S9ST-G16T = Junod jo ewyl X aNnoys 6 e 1T 1 o 1 0 1 0 ¢ 1T AVH

611 004T-0€91 = Junod jo awyl X annoys s 1 Z 0 o 1 0 0 0 I 0T AVH

6(61

LA 0060 = junod jo ewyl X GNnoyo € €E 0 0 0€ onv

LA 0080 = 3unod jo ewri X aNaos ¢ Z 0 0 92z onv

LA 00ST = 3junod jo ewyl X [¢.11702- S T ! 0o 0 9 0 0 SZ onv

13 01Z1-6260 = 3unod jo awyl X aNnoN9 2t (4 %2 e
T=0‘0=d' 0=H 'SdNd J3INVIM

SE 0€9T-0€ST = Junod jo swy] X aNno¥s 6 T 0 1T 0 y 2 1 12 10f

8L61

‘ON Fo¥ sjueumio)y (Junod poyley n 3 R n 3 R n 4 W n 4 N 83e(

8L61 Tind TViOL TONA dfid ONITHVAX ITINIANL 11navans l1nav

pueTs] 3seeyinog
SIWNYIH ANV TYVId
*panuTjuoD-~T XTpuaddy



179

18} X GNNo¥s T T 0o 0 T onv
18 Z=N"0=4 "  0=W ‘Sdnd QINVIM X aNnoYs 2 (4 0z r
1731

96 N33S STVAS ON X dOOI'T3H 0 S UVKH
"L61

%6 X dOJITIH 1 T 0 o0 1€ AV
€L61

€6 X VIV 2 (4 92 NAC
26 N33IS STVAS ON X annoys o €T UVKW
261

‘ON Joy SJuUBURIO)  {JUNO3 POYIe|R n 4 #w n a3 K n 4 #n 1 3 R e3eq

ZL6T Ting TVIOL TONN diid  ONITHVIX ITINIANL lmnavans 1nav

PUBIS] NO0IM
SIWYIH GNV THVId
*panutTju0D-~°T xrpuaddy






181

Appendix M.--Explanation of abbreviations and terms used in

Appendixes B-L. .

Abbreviation/Term Explanation

ADULT see text for description

AERIAL aerial survey

APPROX approximately

BINOCS binocular survey from adjacent island

BOAT survey from offshore vessel

DATE date of count

DIFF different

DIVING survey while scuba diving

F female

FULL COUNT? extent of count: Y if full count,
N if incomplete

GROUND ground survey

HELICOP helicopter survey

I. Island

INCL. including

Juv juvenile

JUVENILE see text for description

L. Little

M male

METHOD method of count

NMFS National Marine Fisheries Service

NURS. nursing

OBSER. observation

PUP see text for description

REF reference

REF NO. reference number to source listed
in Appendix A.

REPT report

SIZE/SEX size and sex classes

SUBAD subadult

SUBADULT see text for description

SWFSC Southwest Fisheries Science Center

TOTAL total number seals

U unknown sex

UNCL unclassified seals

UNKNOWN method was unknown .

USFWS U.S. Fish and Wildlife Service

W/ with

YRLG yearling

YEARLING see text for description

/ combination of methods

)

method was probably used but was
not explicitly stated in the report
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Appendix N.--List of keywords included in Comments section of
Appendixes B-L.

KEYWORDS
age/ age determination
anatomy
behavior
bibliography

blood chemistry

body growth/size
breeding

captive animals
distribution

diving
ecosystem/environment
evolution
feeding/food

fishery interaction
habitat

hair/skin

head start

history (i.e., history of location or island)
human interaction
injuries

life history
management /conservation
methods

movements
mortality/survival
parasitology
pathology

physiology

population dynamics
predators
reproduction
rehabilitation

tagging
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Microfiche copies cost $4.50. Recent issues of NOAA Technical Memorandums from the NMFS
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